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EXECUTIVE SUMMARY

The Installation Restoration program (IRP) underway at numerous Air Force
bases has identified several sites with contaminated soil and groundwater.
This subsurface contamination is the result of fuels, cleaning solvents, and
degreasers entering the subsurface environment from accidental spills, leaking
storage tanks, and past disposal practices. HQ AFESC/RDVW is conducting
research aimed at developing treatment strategies for groundwater cleanup, and
studying the fate and transport of contaminants in subsurface systems. Many
of the contaminants of concern are volatile by nature, and a knowledge of
their air-water distribution and aqueous solubility is needed to assess the
compounds treatability and to support the basic laboratory studies. .

The objectives of this research were to develop Henry’s law constants and
aqueous solubilities as a function of temperature, for a variety of organic
compounds of Air Force concern (Table 1). Secondary objectives were to
determine what effect mixed organics, in an aqueous solution, exhibit on
individual Henry’s law constants and evaluate various methods used to predict
Henry’s law constants.

This report documents experimentally determined values of Henry’s law
constants and aqueous solubility for 51 compounds of Air Force concern. The
report is presented in three volumes. Volume I contains the technical
discussion and tabulated values of Henry’s law constants and aqueous
solubilities. Volume II and III contain all the raw data and the fortran
source code for an interactive program used to predict the chemical parameters.

Many of the contaminants of concern are volatile by nature, and a
knowledge of their air-water distribution is required for the design of
treatment processes and for providing insight into their environmental fate
and transport. A static headspace method {(Equilibrium Partitioning In Closed
Systems, referred to as EPICS) was used to measure the Henry’s law constants,
with the standard batch air stripping method used as a check.

The Henry’s constants were determined as a function of tempertaure from 10 to
30 OC (Table 11) and these values were then used to generate temperature
regression equations (Table 8). Generally speaking the EPICS’ results from
this study agree well with other published results (Table 12). However, for
many of the compounds reported here, confirmed values of Henry’s constant do
not exist in the _literature, and if they do, values are rarely reported as a
function of temperature with rigorous statistics.

Solubility data for organic compounds in water are important for
environmental studies because they provide fundamental information necessary
to predict transport in aqueous systems. This data may also be used to
predict carbon sorption of contaminants, and the air-or steam-stripping -
behavior for a given compound. The aqueous solubil?ty of the 51 study
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compounds were determined at 10, 20, and 30°C (Table 14). Three different
methods were used, but the majority of the data were collected using a
shake~flask technique. Although the solubilities were not a strong fynction
of temperature over the range studied (i.e., 10-30 OC), several gener:\B
trends were noted. First, the solubility of the halongenated hydrocarb
increased with temperature. Second, the solubility of the substituted
aromatic hydrocarbons increased with temperature. Finally, maxima and minima
are observed for a wide range of compounds without any general trend that can
be demonstrated to be statistically significant.

ns

Groundwater contamination is often characterized by the presence of
several different contaminants rather than one single compound. For this
reason, studies were conducted to determine whether the presence of other
compounds would affect the Henry’s law constant of a single compound.
Deviations from ideal behavior were observed (pg 52), but confirming
experiments were not performed. Although the results were not conclusive, the
project team believes the observed interactions were real and reproducible.

It would not be feasible to experimentally determine Henry’s law constants
for all chemical compounds. There will be times when a Henry’s law constant
is needed but an experimentally determined value is not reported and the
situation does not permit a laboratory study to determine the constant. For
this reason, a technique to accurately estimate Henry’s constant using a
minimum of physiochemical properties would be useful. Three different
thermodynamic techniques for correlating experimental Henry’s law constants
were examined (page 61). The techniques were examined.to determine their
applicability to environmental systems and their predictive capacity for
unmeasured multicomponent systems. .. The UNIFAC method proved to be the most
effective way of utilizing the data base developed during this project. At
computer aigorithim to fit the current data to a new environmental UNIFAC
binary interaction data base was developed-and a portion of the experimental
data collected was incorporated into this new data base. The new data base
creates improvement in the predictions generated by UNIFAC in the dilute
concentration regime (Figures 13 through 16).
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PREFACE

This report was prepared by the Research Triangle Institute, Research
Triangle Park NC 22707, under Contract No. F08635-85-C-0054. The AFESC/RDVW

Project Officer was Captain Richard A. Ashworth.

The report documents Henry's law constants and aqueous solubilities, as a
function of temperature, for 51 compounds of Air Force concern. The study was
performed between February 1985 and September 1986.

This report is presented in three volumes. Volume I contains the
technical discussion and the tabulated values of Henry’'s law constants and
aqueous solubilities. Volume II contains the experimental Henry’'s law data.
Volume III contains the experimental solubility data and the Fortran source
code for the simplex UNIFAC parameter fitting and the interactive program for
calculating Henry’s law constants and aqueous solubilities.

Mention of trademarks and trade names of material and equipment does not
constitute endorsement or recommendation for use by the Air Force, nor can
the report be used for advertising the product.

This report has been reviewed by the Public Affairs Office (PA) and is
releasable to the National Technical Information Service (NTIS). At NTIS,
it will be available to the general public, including foreign nationals.

This technical report has been reviewed and is approved for publfication.

Redhoud G Aduntt BN,/

RICHARD A. ASHWORTH, Capt, USAF, BSC LAWRENCE D. HOKANSON, Lt Col, USAF
Project Officer Director, Engineering and Services
Laboratory
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THOMAS J. WALKER, Lt Col, USAF, B8SC
Chief, Environics Division
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APPENDIX A

SUMMARY OF LITERATURE SEARCH

This is a self-contained document with its own internal style which,
varies from our format.




SUMMARY OF LITERATURE SEARCH FINDINGS

The literature search initiated for this project may be divided into three
main areas: (1) methodologies for measuring or estimating Henry's Law
constants; (2) techniques for determining aqueous solubilities of volatile
organics; and (3) group contribution correlations for VLE prediction. A
thorough computer keyword search was supplemented by a manual investigation of
the literature. Data bases used in the computer phase of the search include

TIS, COMPENDEX, CHEMICAL ABSTRACTS, WATERNET, POLLUTION ABSTRACTS, ENVIROLINE,
and BIOSIS PREVIEWS.

A number of articles were found concerning Henry's Law constants for
volatile organic éompounds. The major measurement techniques discussed in the
literature to date are inert gas stripping (batch air stripping in a bubble-
purge column) and headspace methods such as EPICS. Procedures also exist for
estimating Henry's Law constant from theoretical considerations and/or
-component physical property data, with particularly videspread use currently
being made of crude, often highly suspect values calculated from the ratio of
the organic's vapor pressure to its aqueous solubility limit. Finally,
articles we:2 found covering headspace analysis of trace organics, headspace
concentration methods such as the purge-and-trap technique, and continuous
organic extraction of aqueous samples. The latter two subjects are of
importance to this project since they can be used to overcome detection limit
problems and allow GC injection of non-aqueous liquid samples, respectively.

Experimental Henry's constant and solubility data obtained during this study




will be compared to values given in the comprehensive listing of Mackay and
Shiu (1981).

Methodologies for aqueous solubility measurement found in the literature
fall into three categories: High Performance Liquid Chromatography (HPLC)
generatorAcolumn analysis, nephelometry (turbidity measurements), and the
“shake-flask" technique which inyolves GC headspace analysis or UV liquid-
phase detection. Shake-flask analysis, according to various authors, 1is
accurate but time-~consuming (several hours of liquid sample equilibration time
are required), while the HPLC method, with a large bead surface area for
organic-water contact, has a run time of only a few minutes. In this project,
nephelometry will be used to check the experimental solubilities for selected
chemicals arrived at by the shake-flask and HPLC methods.

The final major grouping of articles from the literature search centers
around group contribution (chemical structure) correlations for trace organic
physical properties. Procedures exist at present for calculating such
quantities as activity coefficients in multicomponent aqueous solutions, pure
component organic saturation pressures, and octanol-water partition
coefficients. The type of correlation envisioned for this project would be
similar in form and usage to the UNIFAC (UNIquac Functional-group Activity
Coefficient) activity coefficient model described by Fredenslund, et al.
(1975). 1Isolation of the individual functional group influences on
partitioning behavior for various homologous series will be accomplished using
the method for octanol-water partition coefficients given in the definitive
paper by Leo, ét al. (1971). 1If necessary, other correlation forms found in
the literature, such as a nomograph or a correlation of Henry's constant

against known physical properties, will be tried in an effort to satisfy Air

Force prediction requirements.
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The following literature listing summarizes the articles collected to date
from the combined computer and manual literature search. Additional articles
of interest to the Air Force have been ordered, and the list will be updated as

they are received.
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SUMMARY OF EPICS RESULTS

Calculated statistical quantities in this Appendix include the coefficient
of variation (relative standard deviation) for all replicate Henry's law
constant observations; the temperature regression parameters (slope and y-
intercept) and associated correlation coefficient for each component: and the
Student's "T"-test confidence bands for both the raw data and the temperature
regression predictions. Appropriate temperature regression and confidence
interval plots have been generated to present the data graphically.

Divided according to component, the data analysis information for each
chemical consists of the following:

. Two-page tabulation of the injection peak areas, Henry's law constant
estimates. and Coefficient of Variation (COV) values for the component
at five temperatures (10. 15, 20, 25 and 30°C)

. Temperature regression plot (ln H versus 1/T)

. Plot showing the 95 percent confidence band on the temperature
regression predictions

. Plot illustrating the 95 percent confidence limits (lower and upper)
on the averages of the estimates calculated at each temperature.

All of this information is presented in this Appendix for 48 of the original
51 compounds of interest. Notice, however, that the temperature regression
plot and associated confidence band plot for component 102 (n—hexane) have
been omitted from this compilation. This is because the negligible
temperature dependence of the raw data rendered the regression analysis
meaningless.

A brief discussion of the phenolﬁfesults is also warranted here because
the measured Henry's law constants are significantly higher than other
published data. This observation is explained by recalling that phenol self-
associates strongly in aqueous solution even at low environmental
concentrations. Equilibrium air-water partitioning of phenol therefore
consists of competing equilibria: equilibrium between the phenol monomer and
phenol "chains” in the liquid phase. and air-water distribution of the
monomer. The EPICS technique measures the air-water partitioning of the
monomer only: calculated ratios of vapor pressure to a7jqueous solubility are
based instead on the bulk liquid-phase phenol concentration. In other words.
calculated Henry's law constants for highly nonideal chemicals such as phenoi
will be much lower than experimental values because the overall solubility
limit is typically much higher than the true monomer solution concentration.
A good mode! of equilibrium partitioning behavior in such systems should
include a realistic representation of the multiple equilibria invoived.




Serial Dilution Results with Example Curves
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COMPONENT ID INDEX AND SERIAL DILUTION RESULTS

Component ID Number Component Name Serial Dilution
Correlation Coefficient (r2)

tos A-honane 0.998
c 2 n-hexane 0.998
102 n-hexane
3 2-methylpentane 1.000
103 2-methylpentane
4 cyclohexane 0.998
5 1,2-dichlornobenzene 1.000
105 1.2-dichlorobenzene
6 chlorobenzene 0.999
7 1,3-dichlorobenzene 0.997
107 1,3-dichlorobenzene
8 1,4-dichlorobenzene 0.997
108 1,4-dichlorobenzene
9 o-xylene 0.998
10 p-xylene 0.998
11 m-xylene 0.997
12 propylbenzene 0.997
13 ethylbenzene 0.990
113 ethylbenzene
14 toluene 1.000
15 benzene 0.982
16 phenol 0.864
17 methyl ethylbenzene 0.998
18 1,1-dichloroethane 1.000
19 1,2-dichloreethane 1.000
119 1,2-dichloroethane 0.9993
20 1,1,1-trichlornethane 0.999
21 1,1,2-trichloroethane 0.998
121 1,1,2-trichloroethane
22 cis-dichloroethylene 0.996
23 trans-dichloroethylene 0.995
24 tetrachloroethylene 1.000
25 trichloroethylene 1.000
26 naphthalene 0.997
27 tetralin 0.996
(1,2,3,4-tetrahydronaphthanele)
127 tetralin
28 decalin 0.989
128 decalin
29 anthracene = —cee--
30 vinyl chloride 1.000
130 vinyl chloride
31 chloroethane 0.999
32 hexachloroethane 0.992
132 hexachlornethane
22




COMPONENT ID INDEX AND SERIAL DILUTION RESULTS

PAGE 2
Component [D Number Component Name Serial Dilution
Correlation Coefficient (r2)
33 carbon tetrachloride . 0.999
34 1,3, S5-trimethylbenzene 0.997
(mesitylene)
35 bis (2-ethylhexyl)phthalate = = ~==--
(dioctyl phthalate)
a8 ethylene dibromide 1.000
136 0.9996
37 1, 1-dichlornethylene 0.996
(vinylidene chloride)
33 methylene chloride 0.9993
50 methylene chloride 0.9997
39 chloroform 0.9998
49 chloroform 0.9932
43 1,1,2,2-tetrachloroethane 0.9921
44 1,2-dichloropropane 0.9999
45 dibromochloromethane 0.9990
46 1,2,4-trichlorobenzene 0.9989
47 2,4-dimethylphenol 0.9316
51 1,1,2-trichlorotrifluoroethane 0.9953
52 methyl ethyl ketone (MEK) 0.9970
152 methyl ethyl ketone (MEK)
53 methyl isobutyl ketone (MIBK) 0.9878
153 methyl isobutyl ketone (MIBK) =  ~—~----
54 methyl cellosolve = —ceee-o
55 bis (2-chloroethyl) ether @ = ------
56 trichlorofluoromethane @ -—----
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86-Nov-86 Results Sumwmary for Component |
Temperature 1 Temperature 2 Temperature 3

RN Nusber —) { 2 I 2 | 3 I
) [ 1 |
REPLICATE —) | No. 1 No. 2 | No, 1 No. 2 | No. 1 No. 2 I
| { { i
Group No. | 1 | { | 1 I
Component [D | 1 1 i | i |
Tesperature (C) l 18 l 15 ] ] |
Low Vol (ml) | 30 | k' ! » l
High Vol (al) | 210 1 210 | 210 [
System Vol (ml) | 258 | 250 ! 250 1
l | ! i
Hyavg: atwald/a3 i 14. 4468 1,06-25 | 16.6177 1,0E-25 l 2.7919 1,08€-25 !
H, avg:ate-wol/mol | 18631.9 | 21818.3 | 43785.5 i
Hyavgs ates3/mol | 3,36E-91 1 | 3,93&-91 i | 7.8%-91 { I
Hyavg: kPa-md/mol | 34, 3104 | 39.8141 } 79. 9294 I
€OV, r (std/wean] | 15. 59 | 19.64 1 62. % i
Cv, both replic, ! —— l —_— { —_— I
Dbservatiom: (1) | 13.8845 | 13.6479 | 31. 1622 i
fatem3/all @ | 17.3798 1 13. 9520 i 60.1738 |
3 11.9408 | 19, 1588 | 15. 1897 [
4 1 14,5708 | 19. 7121 | 18. 6428 |
| | | l
Injections (1) | 161509 ! 25%88 ! 396208 I
[Peak Aread (2) | 134840 | 281439 | e61140 I
3 1 4073 { 64730 | 63322 [
4 | 37936 | 64352 | 60409 |
! | i |
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86-Nov-36 Results Summary (continged
Temperature & Temperature 5
RN Nusber —) 1 3 | 3
| |
REPLICRTE —) i No. | No. 2 | No, 1 No, 2
| |
Group No. | 1 1 1
Component 1D 1 i | 1
Temperature (C) 1 4 | 39
Low Vol (m}) i k: | i »
High Vol (ml) | 210 l e1e
System Vol (w1} | 0 | &0
| |
Havy: ate-e3/ud | 19.7111 f.0e-23 | 33.62008 1.%€-25
Hyavgsatesmol/mol | 26768, 1 | 6422, 5
Hyavgs ate-s3/mol | 4.826-91 i | 8.36E-91 1
Hyavg: kPa-m3/mol | 48, 8644 | 84,7429
CV, r [std/mean) | &2.13 | 61.5%
CV, both replic. | —_— { —
Observation: - (1) | 22.2419 1 . 5776
late-nd/a3] (@ | 24.5110 { 92, 4824
(3 I 15.4631 ! 15. 6822
(1) B 16. 6222 i 15.8179
| {
Injections (1) | 102140 | 449010
(Peak Areal (@ | 166660 | 373879
@ 1 49235 | 89879
4 | 33548 I 89572
| |

Temperature Regression Paraseters:

§ OF POINTS = 3
SLOPE = -3.3E+3
Y-INTERCEPT = (. 1E+0t

R-SQUARED = 9.6165
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04-Nov-86 Results Sumsary for Component 10t
Tesperature | Temperature 2 Temperature 3
RN Number -—) | 10 [ 24 | 34 |
I 1 | |
REPLICATE —) [ No. ! N, 2 | No. | No. 2 | No. | No. 2 |
] | | i
Group No. | 13 | 13 | 13 ]
Component D ! 101 | 101 | {0t t
Temperature (C) ! 11.3 i 15. 15 [ 20 |
Low Vol (ml) I 30 I 30 | 30 |
High VYol (sl) | 210 l 210 | 210 |
Systems Vol (ml) | 250 | 230 | 250 |
| l { |
Hyavg: ateu3/m3 ! 17.1448 1,0E-25 I 20,9724 1,0E-25 | 13.7837 1.0E-25 |
H, avg:atu-sol/mol | 22213.2 | 2T540. 1 | 18404, 8 !
H,avg: atmu3/wol | 4,00E-01 1 I 4,96E-01 1 I 3, 32E-01 i |
Hyavg: kPa-a3/wol | 40, 5496 { 0.2737 | 33.5974 |
COV, r [std/mean] | 3.9 l 14,85 | 18,03 !
Observation: (1) 1 16. 6653 | 23.2082 | 11. 0441 |
late-=3/n3] (2) ! 17.84 ! 24,0825 | 13.5873 !
&) | 16. 4595 | 18. 0233 | 13. 4236 I
{4) | 17.6113 | 18,5757 | 17.0799 |
| | | !
Injection: 1) | 159440 | 190570 | 164890 |
(Peak Areal (2) | 158960 | 181270 I 174500 |
3 | 37812 | 42239 I 436% |
(4) | 37234 | 41965 | 41151 ]
i | | |
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04-Nov-86 Results Summary f(continued
Tesperature 4 Temperature 5
AUN Number —) l & | 1
| |
REPLICATE —) { No. | No. 2 No. | No. 2
| |
Group No. f 13 | 13
Component 1D | 101 I 101
Tesperature (C) | &3 { 30
Low Vol (ml) | 30 | 30
High Vol (ml) | 210 | 210
Systes Vol (ml) i 250 | 250
| i
Hyavg: atw-u3/a3 | 16,9283 {.0E-25 | 18,6762 1.0E-25
H,avgiatemol/wol | 22989.0 | 25788. 1
Hyavg: ate-u3/wol | &, 14E-01 { I 4, 65E-01 i
H,avg: kPa-a3/mol | 41,9658 | 47,07%
CV, r (std/mean] ! 26.69 I 29.63
COV, both replic. I — | —
Cbservations (1) | 12,3382 | 18,2460
fate-u3/m3] (@ | 18,0733 I 26.26%
(% ) B 14,5324 | 13. 0505
“ | 22.70% | 17.1389
| 1
Injection: (1) | 178030 | 168660
(Peak Areal (@ | 186320 i 155340
3 1 45638 | 3919%
4 41459 | 36604
1 |

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

§ OF POINTS

SLOPE

Y- INTERCEPT

R-SQUARED

= S
= -2,0E+02
= -lo &‘01
= 0.0128
53
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06-Nov-86 Results Summary for Component 2
Temperature | Tesperature 2 Temparature 3

RN Nusber —) | 6 i 6 1 7 |
| | 1 |—

REPLICATE —) | No. No. 2 | No. 1 No. 2 | No. 1 No. 2 |

( | | |

Group No. | 1 | 1 | 1 [

Component 1D | 2 | e | 2 |

Temperature (C) | 19 { 1] | o] (

Low Vol (sl) ! k| | k| | k' | |

High Vol (ml) | 210 | 210 | 210 I

Systea Vol (nl) | 250 { 250 | e~ i

| 1 | |

Hyavy: ate-ud/ul | 18,2642 1.0€-25 { 17.4885 1.06-C5 | 36.6895 1.0€-25 |

Hyavgsate-sol/mol | 13237.8 { 2933.3 I 48989.7 |

Hyavg: ateed/mol |  2,386~01 1 I 4 14E-81 1 | 88381 1 I

Hyavgs WPaud/mol | 24, 1652 | 41,9006 | 89, 4293 |

COV, r (std/mean] | .01 { 15. 87 | 19.19 1

COV, both replic. | — ! — ! — |

Observations (1) | 6. 7785 { 28, 3232 { 41,3335 |

{ate-u3/a3] (2) l 6. 6504 ! 19,3988 ! &, 3424 |

3 | 14,013t ! 15. 4029 | 23.997 {

4 | 13.6229 | 14, 8301 i 31. 4223 |

1 | 1 i

Injection: (1) | 4239809 | 8138200 | 8947400 |

(Peak Areal (@) 1 5420000 | 7633500 | 8591009 |

3 i 1341609 ( 1849508 | 1827409 |

4) | 1351709 | 1867000 ! 1615108 |

i | | !
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%6-Nov-86 Results Suswmary f(continued
Temperature 4 Tesperature 3

RN Number —) | 7 U 7 [
{ | 1
REPLICRTE —) | No. 1 No. 2 I No, 1 No. 2 I
[ | . |
Eroup No. { 1 i 1 I
Component ID | 2 1 2 {
Tesperature (C) | Fn} i k| |
Low Vol (ml) | k') | k' | |
High Vol (al) | 210 { 210 |
Systes Vol (ml) | 4 1 250 |
| { 1
Hyavg: ate-nd/a3 | 31.3782 1.0E-25 | 62,7999 1.90E-25 |
H, avgtate-wol/mol | 42601.5 i 86700, 4 |
Hyavg: ates3/mol | 7.68E-01 1 I 1.56E+00 i i
H,avg: kPa-e3/mol | 71.7678 | 158.26% |
v, r (std/mean] | 16. 61 | 31.65 l
CV, both replic. | — | —— {
Observations (1) | 25. 7687 | 81.1600 |
[ate-u3/a3] @ | 29.1638 1 78,7974 {
3 1 32,3781 i 46,0037 |
@ | 37.9784 I 45. 1988 |
l l l
Injectionm (1) | 6283300 | 4352700 l
[Peak Aread () | 6596900 l 4164900 |
3 | 1360009 i 841180 {
“ 1 1341500 l 842679 |
| | 1

Temperature Regression Parameters:

§ OF POINTS = S
SLOPE = -7.3E+3
Y-INTERCEPT =  2.5E+01
R-SQUARED = 8.9173
y
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04-Nov-86 Results Summary for Component 102
Tesperature | Temperature 2 Temperature 3
RUN Nusber —) | 6 i 20 | 3t |
i | | |
REPLICATE —) i No. 1 No. 2 | No. 1 No. 2 | No, t No. 2 |
| I l |
Group No, | 13 I 13 | 13 |
Component 1D | 102 I 102 | 102 I
Temperature (C) | 1.3 I 15.15 I 20 |
Low Vol (ml) | 30 | k') | 30 I
High Vol (ml) | 210 i 210 i 210 I
Systes Vol (ml) | 250 i 230 ! 250 |
| | | !
H,avg: ate-u3/u3d | 28,5907 1.0E-25 | 19.4816 1.0E-25 I -23.7783 1.0E-25 |
H, avg:atu-mol/mol | 37042.8 | 25582. 4 I =31750.0 !
H,avg: atm-u3/mol | 6,67E-01 1 I 4,61E-01 i | s 1 |
H,avg: kPa-e3/mol ! 67.6206 ! 46,6999 I -57,9587 !
COV, r [std/wean] | 315 | 18, 9% | -191.62 |
Cv, both replic. | — | — l — |
Observation: (1) - | 28,7444 ! 16, 2663 | 66,3679 |
{atwu3/ud] () | 26,8502 | 16. 3059 I -59.9751 i
(3) l 30, 4330 | 22,6413 | 15. 3265 |
4 | 28, 3353 | 22.7126 | 15, 9034 !
| | | l
Injection: (1 | 1456000 | 124620 | 89349 |
(Peak fireal (2) | 1468200 l 133500 l 61960 I
3) | 311600 | 9722 I 14991 |
{4) | 314890 I 29705 | 14857 ]
| | i |
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04-Nov-86 Results Sumsmary f(continuved
Temperature 4 Temperature 5
RUN Number -—} I a1 | 7
! |
REPLICATE —) i No. 1 No. 2 | No. 1 No. 2
| |
Group No. | 13 | 13
Component ID | 102 | 102
Temperature (C) ] e | 30
Low Vol (ml) | 30 | 30
High Vol (ml) | 210 | 210
Systes Vol (ml) ! 230 | 230
1 |
Hyavg: ata-u3/u3 | 44, 4458 1,0E-25 | 424,046]1 1,0E-25
H,avg:atwwol/mol | 60358.5 | 585522.8
Hyavg: atw-a3/mol | 1,09+00 1 I 1.05E+0t 1
H,avg: kPa-u3/mol I 110. 1827 U L
CV, r [std/mean] | 56. 91 | 189.03
€OV, both replic. i —— I —
Observation: (1) | 36. 7509 | -28,8881
(ate-=3/n3] (2) 1 81.1478 I HEHHHR
(3) | 23, 1345 | =34, 1606
(4) i 36. 7500 1 138,879
. ! i
Injection: (1) | 150070 | 1704900
[Peak Areal (2) | 140090 | 1649600
(3) | 31068 | 254850
(4) | 29002 | 310960
| |

ANALYSIS COMPLETED ...

§ OF POINTS =

SLOPE

Y-INTERCEPT

R-SQUARED =

63

Temperature Regression Paramseters:

ERR

ERR

ERR
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86-Nov-86 Results Sumsmary for Conp'onentB
Temperature 1| Temperature 2 Temperature 3

RUN Number —) 1 19 | 19 I 1 {
| i | f—

REPLICATE —) l No. 1 No. 2 | No. 1 No. 2 | No. | No. 2 i

| | { 1

Group No. | 1 1 i | 1 |

Component [D | 3 I 3 f 3 {

Temperature (C) | 19 1 15 l 2 |

Low Vol (ml) i 2 | k. ! 32 1

High Vol (ml) ] 210 1 210 i 219 i

Systems Vol (1) | 250 I 250 | 250 i

! | i |

H,avy: atead/u3 i 38.0178 1,06-25 { 29. 3345 1.8E-25 i 26,2950 1.0E-25 I

H,avg:atewol/mol | 38714.9 i 38500. 9 ! 35110.4 1

Hyavg: atesd/wol | 6. 97E-O1 1 | 6.94E-91 1 | 6.33E-01 1 I

H,avg: WPa-u3/mol | 70.6713 | 7.2823 I 64,9931 i

Cov, r [std/wean] | 23.49 | 15.31 | 8.9 I

€V, both replic. | —_— { — I — {

Observationt (1) |.  30.6247 | 27.2843 | 28, 4669 l

(ateu3/a3l1 (@ | 39,3879 1 24,5199 | 31.8485 i

3 i 22.65M 1 34. 8868 | 21.4323 l

“w | 27,4049 ) 30, 7288 ! 23.4212 I

| | I l

Injections (1) | 3382300 i 6615100 | 6471509 !

{Peak Areal (@ | 3145500 ! 6831900 1 6167600 I

3 708220 i 1427700 | 1387000 I

4 | 678100 [ 1452200 | 1364009 |

| 1 | |
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06-Nov-86 Results Summary (continued
Temperature 4 Temperature 3
RN Number —) 1 1 | 11
- § )
REPLICRTE —) | No. | No. 2 I No. { No, 2
i |
Broup No. l 1 | 1
Comporent ID = | 3 | 3
Temperature (C) | & | »
Low Vol (ml) I 3 | k)
High Vol (ml) i éte 1 218
System Vol (ml) | ) | &0
{ {
Hyavg: ate-ad/a3 } 33.78% 1.0€-25 | 34, 1064 1, 0E-23
Hyavg:ate-wol/mol | 45778.5 | 4789, 0
Hyavg: ate-ad/wol | 8,23-01 i I 8 48E-01 t
Hyavg: kPa—u3/mol | 83.573 | 85, 9688
COV, r [std/sean] | 16.31 | .75
Observation: - (1) | 27.6591 | 11. 8221
[atew3/m3] (@ | 33.8584 i 12. 14532
() B 2.3 | 46.8858
% | 40. 9432 1 66, 3724
H |
Injection: (1) I 3311500 | 738899
(Peak Areal @ | 338799 { 971820
3 1 712869 i 195919
4 t 692660 | 198289
| |

Temperature Regression Paraseters:

¢ OF POINTS

L0PE

Y- INTERCEPT

R-SQUARED

-9.6E+82
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3.0%6+09

0.4974
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04-Nov-86 Results Suwmary for Component 103
Temperature | Temperature 2 Temperature 3

RN Number -—-) | 2 | 16 i 28 I
| I | I
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 | No. 1 No, 2
| ! ! |
Group No. | 13 | 13 ! 13 I
Comporent ID ) 103 J 103 | 103 !
Tesperature (C) | 11.3 I 15.2 ! 20 |
Low Vol (sl) | 30 i 30 | 30 |
High Vol (ml) | 210 | 210 | 210 I
Systes Vol (=l) | 250 | 250 | 250 I
) | | I
Hyavg: ata-ud/u3 I 35. 1714 1, 0E-25 | 8.6027 1.0E-25 | 8.4262 1.0E-25 I
H,avg:ate-sol/mo]l | 45569.0 ! 11298.6 | 11251.1 |
H,avg: atw—u3/mol I 8.21E-01 1 I 2.04E-01 1 I 2,03E-01 1 !
H,avg: kPa-s3/wol | 83,1849 | 20,6253 I 20, 5385 I
Cov, r [std/mean] | 18.99 | 19.10 | 69.26 !
Cv, both replic. I — l — ] — |
Dbservation: (1} | 30, 1287 | 6.993% ! 3. 3611 I
fatend/n3) (@ | 28,8115 | 9.6229 | 13.3835 |
3 | 42,0842 | 7.4320 | 3.3839 |
4 | 39,6614 | 10. 3624 i 13.5762 i
| | | I
Injection: (1) I 431390 I 13660 ! 7231 |
(Peak fAreal (2) I 443800 | 13999 1 7259 I
) 91687 | 4265 | 3237 !
(4) ! 92290 | 3785 I 1812 |
| l ! !
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04-Nov-86 Results Summary (continued
Temperature 4 Temperature S
RN Number —-) | 17 1 3
sl | {
REPLICATE —) | No. 1 No. 2 | No. 1 No, 2
{ |
Group No. | 13 ] 13
Component ID | 103 | 103
Tewperature (C) 1 For] | 30
Low Vol (ml) [ 30 | 30
High VYol (al) ! 210 | 210
Systes Vol (u}) | 250 i 250
| [
Hyavg: atw-a3/a3 | 28.5047 1.0E-25 I 126.9938 1.0E-25
H, avg:atm-wol/mol i 38710.1 ! 175383,
Hyavg: atw-u3/mol |  6,97E-0t 1 I 3.16E+00 {
H;avg: kPa-u3/mo]l ) 70,6641 I 320.1020
COV, r [std/mwean] | 84.64 | 6. 41
COV, both replic. 1 —— | ——
Observation: (1) l 8. 0451 i 57,0423
(atw-n3/u3] (2) | 58, 8220 I 69,2788
(3) | 7.3113 I 140,999
(4) | 39,8402 I 240,6549
l l
Injection: (1) I 15173 | 479350
(Peak Areal (2) 1 14619 i 503960
(3) | 4443 ! 94949
4) | 2998 | 93575
| !

ANALYSIS COMPLETED ...

Tesperature Regression Parameters:

# OF POINTS =

SLOPE

Y-INTERCEPT

R~SQUARED

71

~7. 5E403

2. e+t

0. 3205
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86-Nov-86 Results Summary for Component 4
Temperature | Temperature 2 Tesperature 3

RUN Number —) | 13 | 14 1 15 {
| | { i
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 I No. | No. 2 |
| | | {
Group No. | i ( { | 1 |
Comporent 1D } ) 1 [} ] 4 |
Temperature (C) ! 19 1 15 | 2D I
Low Vol (al) ! 30 | k| | 30 !
High Vol (mD) | 210 i 21e 1 21e |
System Vol (ml) I 258 { & i 258 !
i | | |
H,avg: ateu3/ul | 4.4272 . OE-5 | 5.3138 1.0€-5 1 5.8016 1.0%€-25 i
H,avgiatemol/mol | 5799.7 | 6974.2 I T146.7 |
Hyavg: atasd/wol | 1,03E-91 { | 1.26E-91 1 I 1. 40E-01 1 |
Hyavy: kPa-a3/mol | i@, 4229 ) 12.7312 i 14, 1413 )
CV, r {std/mean) | .76 I 7.a3 | 11,47 |
Cov, both replic. ! —_— | — { — |
Observation: (1) ] 4,4321 | S, 1285 | 3.2134 |
fate—ad/m3) (2) | 4,523 1 5. 7465 { 5.2374 {
{3) | 4, 3324 1 4, N16 ! 6.3617 |
(4) | 4 4207 | 5. 4785 | 6. 3941 |
| 2 | | |
Injection: (1) ! 1614408 | 1687500 | 1620700 |
(Peak Area) (2 | 1595600 | 1572500 | 1773990 !
{3 i 622089 ! 576158 | 57634 |
4 { 615650 | 46338 | S75089 |
{ | i |
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86-Nov-86 Results Summary (continued
Temperature & Tesperature 5
RN Number —-) | 15 | 15
! I
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2
i l
Broup No. I 1 | 1
Component 1D | § 1 &
Tesperature (C) I -] | 3
Low Vol (ml) ! 3 | 30
High VYol (ml) | 210 | 218
Systea Vol (al) | &R | )
] |
Hyavg: ate-=3/md | 7.2406 1.0€-25 | 8.9581 1.9€-25
Hyavgiate-wol/mo]l | 9332.9 | 12369.3
Hyavgs atesud/mol | 1. 77E-O1 1 I 2,291 t
Hyavg: kKPa—ud/mol | 17,949% l 22, 5798
CV, r (std/mean] | 4,29 { 2.61
Observation: (1) | 7.4082 I 8,83
(aten3/m3] @) | 1.5942 | 9.22%
3 | 6.8968 | 8.7028
L)) | 1.0639 l 9.0761
| |
Injections (1) 1 2064200 | 45450
(Peak Areal @ | 2095300 | 942260
3 | 629690 | 269880
4 | 623570 { 265858
i 1

e e e N e Gmr e M e A mm e ee M ee o e vew MEm mae  eme e vem e swe S

Temparature Regression Parameters:

§ OF POINTS = 3
SLOPE = -3.26403
Y-INTERCEPT =  9.1E+3

R-SQUARED = 8.9815
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@6-Nov-86 Results Sumwmary for Colpohents
Temperature | Tesperature 2 Temperature 3

RUN Nusber —) | 2 1 3 | ) |
| | ) | —

REPLICATE —) 1 No. 1 No, 2 No, 1 No. 2 | No. t No, 2 |

1 | | {

Group No. ( 2 i 2 i 2 i

Component (D | S | 5 | 5 |

Temperature (C) | 16 | 15 | 2.1 !

Low Vol (ml) | -] | ] | 25 l

High Vol (ml) | 265 | an | 25 i

Systems Vol (al) | 250 ! 250 i 250 |

| | | |

Hyavg: ate-ud/ud | 0.8780 1.0€-25 | 8,0606 1,96-25 1 0.0698 1.0E-25 |

H,avgiate-sol/mol | 9.3 l 1.6 | 9.3 !

Hyavg: atwad/mol |  1,63-43 { I 1.43E-83 1 1 1,68E-83 i I

Hyavg: KPa-ud/mol | 2. 1648 | 9, 1453 | 8.1763 |

CV, r (std/mean] i 12.19 I 7.63 | 4.29 1

Observation: (1) | 08,9748 [ 6. 8659 1 0.0739 {

latwu3/md] (&) | 9.0793 i 9, 3585 1 9.0716 |

(3) l 9.0608 l 6. 8628 | 0. 0689 {

(&) | 0, 9651 | 2, 0534 | 9. 0667 !

( | | |

Injection: (1) | 392800 I 444360 1 S349% |

(Peak Areal (2) | 364460 | 43669 | 520980 |

(3 | 1956900 | 2319990 | 2689309 |

{4) | 1911600 I 2418000 i 27932 |

i | { |
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96-Nov-86 Results Suamary continued
Temperatuwre 4 Temperature 5

RN Nusber —) | 3 i 1 |
| ! P *

REPLICATE —) 1 No. | No. 2 | No. 1 No, 2 I

1 i |

Group No. | 2 ! 2 l

Component 1D | S | 5 |

Temperature (C) | Fer | k) l

Low Vol (ml) | 25 | -] !

High Vol (ml) | %5 I 295 |

System Vol (ml) | 258 | 23 |

l | |

Hyavy: ate-u3/u3 ] 0.0641 1.9€-25 | 2.9953 1.9€-25 |

Hyavgiate-sol/mol | ar.1 | 131.6 |

Hyavg: atead/wol | 1, 57E-03 1 I 2.37E-83 1 I

Hyavy: KPa-w3/mol | 2. 15% | 8. 2422 |

COV, r (std/mean] | 8,56 | 19,56 |

CV, both replic. { —— | _— 1

Observation: - () | 6.9634 | 81828 |

fateu3/n3] (@) | 9.98575 { 8.885% |

3 1 9.8709 | 8. 1051 |

4 1 0. 0647 | 8.0877 |

) ( f |

Injections (1) | 608160 | 825380 |

[Peak Areal (@ | 633110 | 833670 1

3 | 3218609 1 3534508 |

(4) I 3327508 | 3894300 I

| | I

Tesperature Regression Parameters:

§ OF POINTS

SLOPE

Y- INTERCEPT

R-SQUARED

81

-1, AE+83

-1.3E+09

9. 4641
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Results Suwmary for Component 105

04-Nov-86
Temperature | Tesperature 2 Temperature 3

RUN Number —-) | Fi] i a7 | 100 |
i | | i
REPLICATE —) ! No. ! No. 2 | No. 1 No. 2 | No, 1 No. 2 |
1 | | |
Group No. | 14 | 14 | 14 i
Component D | 105 i 105 | 105 !
Temperature {C) l 10.5 | 15.3 | 19.5 |
Low Vol (uml) | 5 | 25 | o] |
High Vol (al) | 205 | 205 | 205 J
Systems Vol (ml) | 250 | 250 | 250 |
| | | !
Hyavg: atwud/ad 1 0.0522 1,0E-25 i 0.0463 1.0E-25 | 0.0848 1,0€-25 !
Hyavg:ate-sol/mol | 67.4 | 60.9 I 113.1 |
H,avg: atw-u3/mol I 1,21E-03 i I 1.10E-03 1 | 2,04E-03 1 ]
H,avg: kPa—ud/mol | 0, 1231 [ 0. 1111 | 0.2065 f
CV, r [std/mean) ] 33,04 | 39.24 | 11.05 i
€OV, both replic. | — | —— ] — |
Observation: (1) | 0.0706 ] 0. 0631 | 0. 0949 [
(atmu3/w3] (@) | 0. 0827 { 0.0610 | 0. 0904 |
(3) | 0.0410 | 0.0314 I 0. 079¢ |
(4) | 0.0344 I 0.0298 | 0.0749 |
| | I ]
Injection: (1) | 284150 | 291240 | 227110 |
[Peak Areal (2) | 239340 | 240000 l 303580 |
(3) | 1446700 ! 1544500 | 1479300 |
(4) | 1509700 4 1562100 ! 1511100 !
1 | 1 i
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04-Nov~86 Results Summary (continued
Temperature 4 Temperature 5

RUN Nusber -—) | 88 | % [
| | I
REPLICATE ~—) | No. 1 No. 2 | No, 1 No. 2 |
[ i |
Group No. i 14 i 14 |
Component 1D i 105 | 105 |
Temperature () | e5.2 | 30 |
Low Vol (ml) i & I F-e] |
High Vol (ml) I 205 I 205 !
Systes Vol (ml) | 250 | 250 |
| | |
Hyavg: ate-u3/u3 | 0.0756 1.0E-25 | 0.1075 1,0€-25 i
H, avg:ats-mol/mol | 102,7 | 148.4 |
Hyavg: ate-u3/wol | {,85%-03 { I 2,67E-03 1 !
Hyavg: kPa-s3/mol | 0. 1875 | 0.2709 |
COV, r [std/mean] | 11,3 ! 412 |
CQV, both replic, i —_— | — !
Observation: (1) | 0. 0817 1 0.1113 |
(ate-n3/u3] (2) | 0, 0841 | 0. 1037 |
(3) | 0.0672 | 0. 1113 I
4 | 0.0694 | 0. 1036 |
| 1 i
Injection: (1) | 457630 | 673370 |
[Peak Areal (2) ! 424430 ! 673320 |
(3) i 2200900 | 2825700 |
(#) i 2175200 | 2921700 I
I | {

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

§ OF POINTS = 3

aM = -3. 65*03

Y-INTERCEPT =  6,0E+00

R-SQUARED = 0.7784
86
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86-Nov-86 Results Suemary for Component §
Temperature | Temperature 2 Tesperature 3

RN Number —-) ! 6 I 7 | 8 1
i i l !
REPLICATE —) { No. 1 No. 2 | No. 1 No. 2 | No. 1 No. 2 |
| | { |
Group No. | 2 i 2 | 2 |
Component 1D i 6 | 6 | 6 |
Temperature (C) | 10 i {3 | 2.1 |
Low Vol (sm}) { ) | &S { o] |
High Vol (ml) | 2% | 285 | 05 |
Systea Vol () | 59 | 58 | 2R |
i { | |
Hyavg: atee3/ud | e.1852 1,0€-25 | 0. 1188 1.QE-25 | 0. 1417 {,0€-25 |
H,avg:ate-wol/m0l | 138.7 | 155.9 | 189.2 I
Hyavg: ate-s3/mol | 2.ME-83 t | 2.81E-83 { I 3.ME-3 { 1
Hyavg: kPa-a3/mol | .2477 | 9. 2846 | 0. US55 l
CV, r (std/wean] | 7.83 | 1.0 I 1.69 I
COV, both replic. 1 — i — 1 — |
Observation: (1) I 0. 1679 l 2.1181 | 8. 1401 {
(ate-a3/m3] (2} | 0. 1142 { 0. 1200 [ 0. 1394 |
3 1 0. 9964 | 9.1173 l 0. 140 i
4 | 0. 1024 | 6. 1195 1 9. 1432 |
| [ 1 |
Injection: (1) | 332510 | 499510 | 486310 {
(Peak Areal (2) ] 315858 | 408368 l 493368 1
(3) i 14161909 | 1670208 | 1817900 I
(4) | 1378400 | 1656600 | 1822909 !
| | l |
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06-Nov-86 Results Summary (continued

Temperature 4 Temperature S
RN Nusber —) | 7 i S
l i
REPLICATE —) | No, 1 No. 2 I No. 1 No. 2
| |
Group No, | 2 | 2
Cosponent 1D | 6 { 6
Tesperature {C) | a3 | k-]
Low Vol (al) | -~ | -]
High Vol (ml) i 205 | b ]
System Vol (ml) I 250 } 0
| |
Hyavg: ats-u3/al i 01470 1.%€-25 | 0.1982 1.0E-25
H, avg:at=-wol/wol { 199.7 | 2.7
Hyavg: ate-wd/mol | 3.60E-83 1 I A7%E-83 1
H,avg: kPa-e3/wol | 9. 3645 T 64795
v, r (std/meanl | 876 | 6.97
Cv, both replic. | — l _—
Observation: (1) | 9. 1476 | 6. 18%
[ate-—n3/u3} (2) i 0. 1483 ! 8. 1922
3 I 0. 1458 [ e 1883
1)) i @, 1465 | 61913
| 4
Injections (1) | 556060 | 2738
(Peak Areal (2) | 552449 i 75328
{3) | 2022109 { 2298600
(4) | 2016400 1 27690
1 I

Temperature Regression Parameters:

% OF POINTS

SLoPE = 2,743

Y-INTERCEPT 1.5E+00

R-SQUARED = 8. 9646
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86-Nov-86 Results Suwmary for Component 7
Temperature 1 Temperature 2 Temperature 3

RN Nusber —) I 19 | i1 1 12 |
{ 1 | foremm

REPLICATE —) | No, 1 No. 2 | No. 1 No. 2 | No. { No. 2 |

| 1 l |

Group No. ! 2 i 2 | 2 |

Comsponent 1D | 7 | 7 | 7 |

Tesperature (C) I 1@ ! 13 | 20.1 t

Low Vol (ml) | e | 25 | S |

High Vol (ml) I 205 i 205 | 85 |

Systea Vol (al) | 250 | 25 i 250 |

! i | !

Hyavg: atwul3/ad 1 9.0953 1.%E-25 1 9.8977 1.9E-25 ! 8. 1221 {,8€-¢5 I

H, avg:ata-sol /mol | 122.9 | 128.2 | 163.9 i

Hyavg: atemd/mol | 2,21E-93 1 I 2.31e-43 1 | 2.94E-03 ] |

Hyavg: kPaud/mol | 0. 2244 | 0, 2341 | 0.2976 |

CV, r [std/mean] | 9.48 1 5.9 | 3.8 I

€V, both replic. | — | — | — |

Observation: (1) I 61063 | 81033 | 01215 [

(ateu3/m3] (@ | 9.8971 I 9. 1822 | 0.1278 {

3 | 8.9932 | 9.0932 [ 0. 1164 |

4 | 9. 0846 l .92t | 9. 12235 i

| | | |

Injections (1} | 50440 | 553140 | 694179 I

[Peak Areal (2) | 471499 { Segete | 679768 i

3 1 2145909 | 2424109 | 2791500 !

4 1 2236100 | 2415600 | 2721900 I

| I I |
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06-Nov-86 Results Summary f(continued
Tewperature 4 Tesperature 5
RN Nusber —) | 1 f 9
| |
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2
| |
Group No. i 2 I 2
Component 1D | 1 | 7
Temperature (C) i b | 3
Low Vol (ml) i P | S
High Vol (al) | a8 1 205
Systes Vol (ml) I 0 I a0
| i
Hyavg: ate-u3/m3 | . 1166 1.06-25 | 0. 1696 1.0E-25
H, avg:atewol/mol | 158.3 | 23,2
Hyavg: ate-s3/wol | 2,85E-83 1 | 422693 |
Hyavg: Pa-a3/wol | 6.269%9 | 2.4276
Cv, r (std/mean] | .59 | 4. 16
COV, both replic. ( —_— 1 —
Observation: (1) | 6 1160 1 8. 1781
{atam3/m3] (@ | 01169 J e.1677
3 | 61172 l 6. 1714
% | 1172 { o 1612
| (
Injection: (1) | 824199 l 1993500
(Peak Area)l (2) | 824319 | 1669500
3 | 31390600 | 35910
(4) | 3390790 i J704500
[ |

Temperature Regression Parameters:

§ OF POINTS
SLOPE = -2.6E443

Y-INTERCEPT =  2,%+08

R-SQUARED = 0. 8501
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04-Nov-86 Results Summary for Component {07
Temperature 1| Temperaiure 2 Temperature 3

RUN Number -—) I 79 | 9 J 104 I
| | | !
REPLICATE —) ! No. 1 No, 2 | No. 1 No. 2 | No. 1 No, 2 |
| I | I
Sroup No. ! 14 | 14 | 14 |
Component 1D | 107 I 107 i 107 !
Tewperature (C) i 10.5 | 1S.3 l 19.5 I
Low Vol (ml) | & | 25 | 25 I
High Vol (ml) ! 203 I 205 | 205 [
Systes Vol (ml) i 250 | 250 | 250 i
| | | I
Hyavg: atend/e3 | 0.0506 1.0E-25 | 0.0994 1.0E-25 ! 0.1215 1.0E-25 i
H, avg:ats-wol/mol | 65. 4 | 130.6 | 161.9 |
Hyavg: ates3/mol | 1. 186-03 1 b 2,303 i I 2.92£-03 1 !
H,avg: kPa-u3/mol | 0.11% | 0.2384 | 0.29% I
CoV, r (std/mean) | 16.52 | 16.97 | 19.71 ]
COV, both replic. 1 —_— | —_— | —_ I
Observation: (1) | 0, 0607 | 0.1128 1 0. 1160 {
late-si/w3] (2) ] 0.0478 | 0. 1151 | 0.1513 ]
3 ] 0. 0532 | 0.0838 | 0.0935 !
4 | 0. 0409 | 0.0858 | 0. 1251 !
| | | |
Injection: (1) I 193660 i 263660 | 2635060 I
{Peak Areal (2) i 185550 | 230970 ! 239940 |
(3) I 1040900 | 1093300 | 1090600 |
(4) | 1122100 | 1088800 i 950770 ]
| ! ! I
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04-Nov-86 Results Summary f(continued

Temperature 4 Tesperature 35
RUN Number -—) i R | 80 i
| | |
REPLICATE —) | No. 1 No. 2 | No. 1 No, 2 |
| | |
Group No. | 14 ] 14 |
Component ID I 107 | 107 i
Tesperature (C) ] a.2 i 30 |
Low Vol (mD) I e | 5 I
High Vol (ml) I 205 | 205 {
Systes Vol (ml) | 250 | 250 |
| | |
Hyavg: atw-e3/a3 | 0.1231 1,0€-25 | 0.1501 1,025 |
H, avg:atm—mol /mol ! 167.2 | 207.2 |
Hyavg: atws=3/mol | 3.01E-03 i I 3.73%-03 { I
Hyavg: kPa-s3/mol ! 0. 3053 | 0. 3782 |
LoV, r (std/mean] [ 20.19 i 4,9 l
CV, both replic. ! —— i —_— |
Observation: (1) | 0. 1462 1 0. 1525 |
lat=-u3/83] (2) | 0. 1429 | 0. 1414 l
(3) | 0.1029 | 0. 1588 [
(4) i 0. 1003 i 0. 1473 |
i | I
Injection: (1) | 419960 | 578310 {
{Peak Areal (2) | 352660 | 591410 |
(3) I 1535000 I 2065800 I
(4) | 1553600 | 2151100 !
| | |

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

# OF POINTS

"
o

SLOPE

-4, SE+03
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86—Nov-86 Results Suwmary for Component 8
Temperature | Tesperature 2 Tesperature 3

RN Nusber —) | 14 | 15 | 16 l
| I | |
REPLICATE —) ] No, | No, 2 | No. 1 No. 2 No. | No. 2 |
| 1 | |
Group No. | 2 | 2 | 2 |
Component 1D | 8 | 8 i 8 {
Teaperature (C) i 1e | 15 | .1 |
Low Vol (aml) | b 1 -] | 25 |
High Vol (al) 1 205 | 25 | 205 |
Systes Vol (sl) | e, ] | ] i 58 |
i i 1 |
Hyavg: ats-u3/ud [ 2.9912 1. %&-5 i 9.0918 1.0€-25 | o 1075 1.0E-25 I
H, avg:ate-nol/mol | 117.6 | 128.5 { 143.6 |
Hyavg: ats-sd/mol |  2.126-03 i I 217E83 { I 5% { |
H,avg: kPa-u3/mol | 8.2148 | 0. 2200 | 9.2622 !
COV, r [std/mean) | s.a3 | 5.5 | 4,08 1
CV, both replic. | — 1 —— | — |
Observation: (1) f 6. 0857 | 0. 9965 | e.1129 |
fate-u3/w3] (2) { 6. 8901 | 4. 9969 { 6. 1075 {
&) | 9. 0923 i .87 | 0. 1075 |
1)) | 6. 9968 i 8 0871 | 9. 1622 |
| | i 1 |
Injections  ({) | 254229 | 28989 | 356629 |
(Peak Areal (2) | 262279 { 272N i 348399 I
(3) | 1198000 | 1295308 | 1486109 !
(4) | 117399 | 1298890 | 1521509 i
| | | ]
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96-Nov-86 Results Summary (continued
Temperature & Temperature 5
AN Number —) i 15 i 13
[ l
REPLICATE —) | No. 1 No. 2 | No. | No. 2
| |
Group No. i 2 ! 2
Component D i 8 I ]
Tewperature (©) | S i k. |
Low Vol (ml) | 3 ] S
High Vol (al) | 25 | a8
System Vol (sl) | 259 i 250
| I
H,avg: ate—a3/m3 | 6.1296 1.%-25 I 01563 1.0€-25
Hyavg:ate-wol/wol | 176.0 | 215.8
Hyavgs atesw3/mol | 3. 17E-G3 1 I 3.8%-&3 1
Havg: kPa-ad/wol | 6. 3212 { 6. 3940
CV, r (std/eean] | 8.3 | 917
COV, both replic. | — ( —
Observations (1} | 8. 1428 | | BYL}
(ate—u3/w3] (@ | 1273 | e 1571
3 1 6. 1315 | 0. 1349
@ | 6. 1167 i 6. 1391
| [
Injections (1) 1 463379 | 49639
(Peak Areal (2) | M3TT0 1 514710
A 1 1714609 | 1822708
% 1 1820400 1 1931400
! |

Tesperatwe Regression Parameters:

& OF POINTS .

SLOPE

Y- INTERCEPT

2 3

= '2-75".3

= AN

= 6. 9411
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04-Nov-86 Results Sumwary for Component 108
Temperature 1 Tesperature 2 Tesperature 3

RN Nusber —) | a3 | 9% I 107 I
| | | f—

REPLICATE —) | No.1 N2 I No.1  No. 2 | No. 1  No. 2 |

| | [ !

Broup No. | 14 | 14 [ 14 [

Component ID | 108 I 108 I 108 |

Tesperature (C) | 10.5 I 15.3 | 19.5 i

Low Vol (ml) | b i & i e |

High Vol (ml) ! 205 | 205 I 205 I

Systew Vol (ml) | 250 | 250 i 250 I

| } | |

H,avg: atm-e3/a3 | 0.0700 1.0E-25 l 0.0909 1.0E-25 | 0.1034 1.0E-25 !

H,avg:ate-wol/ecl | 90, 4 | 119.5 | 137.9 |

Hyavg: ateu3/mol 1 1.63E-03 { I 21503 1 I 2.48E-03 { I

Hyavg: iPa—u3/mol | 0. 1650 | 0.218¢ | 0.2517 I

COV, r (std/mean] | 21,53 l 13.64 | 16.65 I

Observation: (1) | 0.0778 | 0.1017 | 0.1089 |

{ate-n3/e3]1 (@) | 0, 0868 ! 0. 1016 I 0. 1244 |

{3) | 0.0537 | 0. 0802 | 0.0837 |

4 | 0, 0613 | 0, 0801 | 0.0970 I

: | I | |

Injection: (1) | 216910 | 262360 | 290240 !

[Peak Areal (2) ! 190240 | 236960 ! 258320 I

(3) | 1064100 1 1148300 | 1230600 |

(4) | 1017500 { 1148700 | 1154800 !

[ | l |




04-Nov-86 Results Summary (continued

Temperature 4 Tesperature 5
RUN Nusber —) | 9 | 84 |
| | |
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 |
| [ |
Group No. | 14 | 14 |
Component ID | 108 { 108 I
- Tesperature (C) | 5.2 i 30 i
Low Vol (ml) | 23 i a3 |
High VYol (m]) | 05 | 205 |
System Vol (ml) | 250 | 250 |
1 1 |
Hyavg: ate-s3/a3 | 0. 1159 1.0E-25 | 0.1607 1.0E-25 |
H, avg:ate—wol /mol I 157.6 ! 21.9 |
Hyavg: ate-ad/mol | 2.84E-03 i I 4,00E-03 { |
H,avg: kPa-ud/wol | 0.2876 | 0. 4050 |
COV, r [std/mean] | 1.69 | £0.89 |
€OV, both replic. I —_— | — i
Observation: (1) | 0.1171 ! 0. 1765 !
{atwu3/w3] (2) | 0.1181 i 0. 1461 |
(3) { 0.1138 ! 0. 1752 |
4) | 0.1148 I 0, 1450 |
: | | |
Injection: (1) l 388280 | 564590 {
(Peak Areal (2) | 383020 | 562200 I
(3) | 1590200 | 1858000 I
(4) l 1583700 | 2063900 |
| | |

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

§ OF POINTS = 5

SPE =  -3.66403
Y-INTERCEPT =  6.4E+00
R-SWARED =  0.%71
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@6-Nov-86 Results Summary for Component 9
Temperature | Temperature 2 Temperature 3

RN Number —) | 2 | 1 | 2 |
| | | | —

REPLICATE —) | No. 1| No. 2 1 No. 1 No. 2 | No. 1 No. 2 |

| | | I

Broup No, | 3 ! 3 [ 3 |

Component 1D i 9 | 9 | 9 !

Tesperatwe () | 10 i 15 I x.2 I

Low Vol (ml) | k] | X ] l k' ) 1

High Vol (ml) ! 219 1 218 | 210 !

System Vol (al) | 23 | 250 | 250 |

1 | | ]

Hyavg: atw-u3/m3 1 81228 1,08€-25 | 6.1528 1.0€-25 1 8.1969 1.2€-35 |

Hyavg:atewol/mol | 158. 4 i 200.6 { 263.1 i

Hyavg: atm-s3/30! | 2.85%-43 { I 3.61E-@3 1 I A, TAE-93 1 |

Hyavg: kPa-u3/wol | 8.2891 i 8. 3661 | . 4603 |

CV, r (std/mean] | 5.30 | 3. 04 i 362 |

COV, both replic. I —_— | — { — |

Observation: (1) | o 1297 1 8. 1519 ! 8. 2041 |

fateu3/m3] (@ | 6. 13685 | 9.1623 | 9.2084 |

3 1 8. 1152 | 0. 1435 | 8. 1855 !

1) 0. 1248 | 9. 1536 ! 0. 189 I

| | | l

Injections (1) | 427958 ! SAS5329 I 695279 [

(Peak freal () | 419230 | 330309 | 6593 I

3 1 1625999 I 1858290 | 2023300 {

4 | 1568600 | 179800 | 2021300 |

| | ! |
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26-Nov-86 Results Summary (continued
Tesperature 4 Temperature 5
RN Nusber —) i 3 i 12
i |
REPLICATE -—) | No. 1 No. 2 | No. 1 No. 2
| l
Broup No. | 3 | 3
Component 1D | 9 i 9
Temperature (C) [ 25 ] k)
Low Vol (ml) i k. ) | k: ]
High Vol (ml) i 210 | 219
Systems Vol (ml) | 259 { 28
| |
Hyavg: ate-u3/m3 | 9.1989 1.0€-25 | 6.2516 1.8€-25
H,avgsate-mol/mol | 2n. | | 347.5
Hyavg: ate-s3/mol | 4.87E-83 f ! 6.26E-83 1
Hyavg: kPa-s3/mol | 6. 4930 | 8.6343
LoV, r [std/mean] | 211 | 1.93
COV, both replic. | — ! ——
Obsarvations (1} | 9.2006 i 8.2459
{ate—u3/m3] (2) i 9.2037 i 9.2501
3 I 6. 1940 | 6. 2331
(4 i & 1971 I 8.2574
[ [
Injection: (1} | 826738 | 1048909
{Peak Areal (20 | 811709 1 1067300
(3) | 23178 i 2741600
(4) | 2410500 | 2714000
{ i

Tesperature Regression Parameters:

§ OF POINTS = S
SLOPE =  -3.2643
Y-INTERCEPT =  5.5E+00

R-SQUARED ="  @.9659
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96-Nov-86 Results Sumwmary for Conpo‘nuntlo
Tesperature | Temperature 2 Tewperature 3

RN Nusber —) [ 6 | 3 | 6 !
i i i —I
REPLICATE —) | No. 1 No, 2 | No. 1 No. 2 I No. | N. 2 |
| l ( |
6roup No. | 3 | 3 [ 3 I
Cosponent 1D | 10 | 19 | 19 !
Temperature (C) | 10 { 15 { x.2 |
Low Vol (ml) ! k| | 3 i 39 |
High Vol (al) { 210 l 210 | 219 |
Systes Vol (ml) | 29 1 9 | 250 |
1 [ ! I
Hyavy: ate-sd/a3 | 6.1809 1.0€-25 i 0.2044 1,8E-23 | 0.2680 1.0€-25 |
Hyavg:ate-mo! ‘w0l | 233.3 l 268.2 | 358. 1 |
Hyavg: atwud/mol | 42063 1 I 48343 1 I 6.4%-Q3 { |
Havg: kPa-e3/wol | 6.4259 l 8. 4897 ! 96537 !
Cv, r (std/wean) | S.18 | 4.13 | 2.3 I
Observationt (1) | 8. 1839 { 9.2036 ! 8.2624 ]
lateud/ad) (@) | 0. 1929 | 0.2148 | 0. 2744 i
D | 4. 1699 | 6. 1942 i 62620 |
» | 1777 { 6. 2050 i 0.2736 I
| | [ (
Injection: (1) | 570579 l 718850 | 8841% !
(Peak freal () | 547109 . ( 693270 | 833279 |
3 1762100 [ 2094200 | 222308 |
| 1719108 | 2031800 | 2163800 I
l | | |
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96-Nov-86 Results Susmary continued
Temperature & Temperature 35
RN Nusber —-) | 7 | 14
| i
REPLICATE —) | No. | No. 2 | No. 1 No. 2
| |
Group No. | 3 | 3
Component 1D ! 1o | 10
Temperature (C) | S | X |
Low Vol (m]) | 3 | k)
High Vol (ml) | 210 | 219
Systea Vol (ml) | 50 I 259
i 1
Hyavg: ate~u3/a3 | 6. 3041 1.0E-25 | 8,3798 1.8E-25
H, avg:atm-wol /mol l 412.9 | 504, 4
Hyavg: atw-ed/mol | 7.ME-Q3 1 I 9,45%-a3 i
Hyavg: iPa-a3/mol | 9. 7538 | 8. 9572
CV, r (std/mean] | 1.9 1 214
COV, both replic. 1 —_— ! —
Observation: (1) | 8.2989 ] . 3821
{ate-n3/m3] (2) i 9. 3989 [ 0. 3895
(3) | 0.29% | .37
(4) { 0. 3033 i .3713
{ |
Injections (1) | 1878904 | 1336709
(Peak Area) (2) | 1979609 1 1308600
(3 i 2531000 | 2639900
4 | 24649200 i 2606600
| i

Temperature Reqression Parameters:

§ OF POINTS = 5
SLPE = -3.5E43
Y-INTERCEPT =  6.9E+00

R-SQUARED = 8. 9889
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86—Nov-86 Results Summary for Conpo'nentil
Temperature | Tesperature 2 Temperature 3

RN Number —) | 10 | 9 ) 10
| | |
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 |
| | |
Broup No. | 3 l 3 |
Component 1D i 11 | 1 |
Tesperature (C) | 1 | 13 |
Low Vol (a]) i » | k' ) |
High Vol (ml) 1 210 | 218 {
Systea Vol (ml) | 250 | 250 l
| | |
Hyavg: ate-u3/ud 1 9.1768 1.06-25 l 9.2099 1.0E-25 !
Hyavg:ate-wol/mol | 228.9 | 275. 4 l
Hyavg: atewd/wol | 4, 11E-83 { I 4,9%E-03 { [
Hyavg: KPaed/mol | 9.4161 i 9. 3528 |
CvV, r (std/mean] | AT | 231 !
€OV, both replic. P —_— i — |
Observations (1) ! 6. 1839 l 0.20% {
(ata-u3/w3] (2) ! 0. 1841 i 0.2158 i
(3) [ 0. 1694 | 0.2839 |
(4) ! 9. 16% | 8.212 |
: i ( i
Injection: (1) | 539289 i 671858 1
(Peak Area] (2) { 516360 1 661730 !
3) | 1663800 i 1928299 |
(4 I 1662808 | 1895800 |
1 i i




96~Nov-86 Resuylts Summary (continued
Temperature 4 Temperature 5
RN Nusber —) | i1 | 17
i |
REPLICATE —) I No. 1 No. 2 ! No. 1 No. 2
i !
Group No. | 3 i 3
Comporent 1D i 11 | i1
Tesperature (C) i 25 | k-]
Low Vol (ml) | » | 3
High Vol (ml) | 210 | 210
Systes Vol (ml) I 250 | 250
i i
Hyavy: atw=u3/u3 | .3041 1,0E-25 | 9.3567 1.0€-25
H,avgiata-sol/mol | 413.9 | 4%2.3
Hyavg: ate-wd/wol | 7.44-83 1 I 8.87E-43 t
H,avg: WPa-ad/mol | 8.7538 | 9.8991
COVy r (std/mean) | 4,67 i 2.5
CQv, both replic. | —_— | —
Dbservation: (1) | 8. 2956 ( L3550
late—u3/03] (2) I €. 31% i 9. 3673
3 | .289 | 0 3469
@ | 6. 3124 l 0, 3583
' | |
Injection: (1) | 1930209 | 1201809
(Peak Area) (2) | 1015600 | 1181709
& I 2004700 | 2492700
(4) | 2268900 | 2436000
| [

Temperature Regression Parameters:

§ OF POINTS

SLOPE

Y~INTERCEPTY

R-SQUARED

-3- Im

6. 3£+

9.9978

126




£0—309'¢

[ 4

8/66°0 ='bs—u :ubay

D4Dp |DjusWIIIEdX]

M/ 1] ‘eanjoassdwa] [poousd|oBYy

£0-—-306°¢

£0—-30v'¢

¢£0—30¢°¢

|1 jusuodwo)

1O7d NOISSTINOIY IYN VY IdNTL

0

$0-—-30C°¢%

09—
02'9-
OL'9—
00°'9—
06 G—
08°'G6—
0L°G6—
09°'6—
06°G6—
ov'6—
06—
0C'G6—
oL's—
00°6—
06'v —
08t —
0L v—
09'v—
os'v—-
ov'v—
oL’ v—
0c'v—

(low /guw—uwiyp] ‘(JuDisuo) s Aidusp)u

127




s

ov

pwiy aeddn 4

Q¢
I _

pua'r samon v
[0 ‘Bap] ‘eunipaecws |

0¢ ot
1 _ 1 !

‘BAD‘OH

cadg

>Qad

>0dq

0

1S4l

L1 jusuodwo)

JONIAILNOD %S6

8]

SO0

oL°0

Gl1°0

0¢'0

GZ'0

0¢°0

S0

0ov'0

Sv'0

0Ss'0

[fwidg] ‘4upisuo)d s Auusy

128




O O ey
8/66°0 ='bs—u1 :3j0) pjop jojuswiaedx3l O
[p ‘Bep) ‘eanypaedwa)
ov o¢ 0¢ ot 0]

] 4 1 ! 1 | { 00°0
- 0L°0

I

o

— 0Z°0 m

lA‘

7

Q]

° g
- 0£0 g "~

o

3

. Q

- Ov°0 =

3
- 050
090

@oueplyuo) %G6 ‘L1 jusuodwon

1S3 IONIAENOD NOISSINOIY

\




96-Nov-86 Results Summary for Component 12
Temperature 1 Tesperature 2 Tesperature 3

RUN Number -——) I 14 | 13 | 14 |
{ . ! | |
REPLICATE —) | No. | No. 2 | No. 1 No. 2 | No. | No. 2 |
i | | I
Broup No. 1 3 { 3 [ 3 I
Component 1D ! 12 | 12 | 12 !
Tesperature (C) i 1@ ( 13 | 2e.2 |
Low Vol (ml) i k) | k' | | 3 |
High Vol (aml) | e1e I 210 i 218 |
Systea Vol (ml) | 250 | 2R | 0 |
i | | !
Hyavg: ate-u3/a3 | 0.2M45 1.0€-25 ! 6.3891 1.0€-25 1 0.3659 1.0€-25 ]
H,avg:ate-sol/wol | 315.3 | 405.7 { 4899 ]
H,avg: atwe3/wol | 5.68£-93 { I 7.31E3 { 1 8,81E3 { |
H,avg: kPa-a3/mol | 6.5756 | 0. 7497 | 8,896 i
Cv, r (std/mean) | 3.45 i 4,82 | 1.24 |
COv, both replic. I — [ —_— | —_— {
Observations (1) | 9,239 | 8.3182 } 2.3715 |
(ateu3/u3] (2) | 0.2533 | 8. 3275 { 9. 3659 |
(3 | 9.23%7 l 0.2911 | 9. 3660 {
(4) | 8.249 { 8. 3876 | 0. 3604 |
| | ! | |
Injection: (1) | 236508 | 300369 | 362820 |
(Peak Areal (2) | 234600 l 288510 | 359%10 I
{3) | 628850 | 679310 | 730160 l
(4) | 607340 i 656600 | 737630 |
l | | |
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(con.tinued)

86-Nov-86 Results Summary
Tesperature 4 Temperature 3
RN Nusber —) | 15 l )
! i
REPLICATE —) | No. No. 2 | No. 1 No. 2
| !
Broup No. ! 3 i 3
Component D | 12 i 12
Temperature (C) | e | 3
Low Vol (ml) I 30 | 3
High Vol (wl) | 210 | 210
Systes Vol (al) | 250 | 39
! |
Hyavgs ate-u3/s3 | 0.439 1.%-25 | 9. 5582 1.0€-25
Havg:atersol/mol | 597.4 i 759.7
Hyavg: ateu3/mol | 1.08E-% 1 I L3R {
Hyavg: kPa-ed/wol | 1. 8906 I 1.3868
COoV, r (std/mean] | 2.62 | .38
Cv, both replic, | — | ——
Observation: (1) | 0.4342 l 9.5584
{atend/n3] (@) | 6. 4529 | 0. 5544
3 6.4278 I 6. 5459
“ | 8. M35 | 0. 5419
| {
Injection: (1) | 462950 | 556829
(Peak Areal @ | AS7748 | 547960
() I 838600 | 846340
(4) | 814600 | 850720
| i

Temperature Regression Paramseters:

§ OF POINTS = 3
SLOPE = -3.7E+3
Y-INTERCEPT =  7.8E+3@
R-SQUARED = 8. 9%8
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96-Nov-86 Results Summary for Component 13
Temperature | Temperature 2 Temperature 3

RN Number —) i 17 | 16 | 17 |
i | l |——

REPLICATE —) | No. | No. 2 | No. | No. 2 | No. | No. 2 |

I | | |

Group No. i 3 | 3 I 3 |

Component 1D | 13 | 13 ( 13 {

Tesperature (C) | 10 | 15 | 20.2 i

Low Vol (ml) i k- | | 39 | k') i

High Vol (ml) l 210 | 210 | 210 |

Systea Vol () | 230 i b | 250 |

| ! | |

Hyavg: atead/ul | 8.1902 1.0€-25 ! 0.2764 1.%E-25 1 0.3254 1.08E-25 |

Hyavg:atewol/wol | 245.3 | 362.7 | 408.0 !

Hyavg: ate-a3/mol I 4, 426-83 1 I 6.54E-83 1 I 7.3%-83 1 |

Hyavg: iPa-ud/mol | 0. 4478 i 0.6622 | 0. 7448 |

CV, r (std/mean) | 7.48 | 23 { 47 |

€V, both replic. i — | — i — |

Observation: (1) I 9. 2006 . l e.2791 | 0.2884 |

[ate-ad/md) (2) | 0.2042 ' | 6.2861 | 9. 3009 |

(3) | 9. 1764 | 6. 2668 | 9. 3094 |

(4) | 0.17% i 8.2736 | 0. 3226 i

| | i i

Injection: (1) | 628740 | 7695089 | 897750 i

(Peak Areal (2) | 586258 | TABAS | 938569 I

(3) | 1848900 | 1862200 ! 2128100 |

(4) | 1830900 | 1833600 | 2071908 |

l | | |
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Results Sumemary (continued

96-Nov-86
Temperature 4 Temperature 5
RUN Nusber —) { 18 i 23
i |
REPLICATE —) ! No. 1 No. 2 | No. 1| No, 2
l i
Group No. | 3 | 3
Component 1D | 13 [ 13
Temperature () ] ] | k)
Low Vol (ul) i k- | 30
High Vol (al) [ 210 | 210
Systes Vol (ml) i 250 i
| |
Hyavy: ate-a3/a3 | 8.3237 1.%-25 | 4136 1.0E-25
Hyavgsata-wol/wol | 439.6 ] S1.1
Hyavg: atw-s3/mol I 7,926-83 1 i 1. 03E-92 {
Hyavg: kPa-e3/mo]l | 9. 8824 | 1. 0425
Cv, r (std/mean] ! 1.42 | 448
CvV, both replic. | — | —
Observation: (1) | .27 ] 0. 4184
{ate-u3/m3] (2) | 9. 3281 ) .43599
(3) | e.319 l 8. 3917
17 ) B 0. 320 | 9.4083
| |
Injection: (1) i 1162700 1 1397200
[Peak Areal (2) | 1144500 ! 1336300
3 i 25437 | 2595708
(4 | 2538809 | 2524000
| i

Temperature Regression Paraseters:

# OF POINTS

SLOPE = -3.2E+Q3

Y- INTERCEPT

6. 1E+0

?

8,933%5
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11-fug-86 Results Suswary for Component {13
Tesperature 1 Temperature 2 Temperature 3
RN Number —) ! 50 | 69 e | 2 |
! | | |
REPLICATE —) I No. | No. 2 | No. 1 No. 2 | No. | No. 2 |
I | | |
Group No. | 135 | 4] | 15 |
Component [D i 113 i 113 i 13 |
Tesperature (C) I 10 l 18.2 | 19.9 [
Low Vol (sl) | 30 } 0 i 30 |
High Vol (ml) { 210 | 210 [ 210 |
Systew Vol (ml) | 230 | 230 | 250 |
| | | [
Hyavg: atw-u3/ud | 0.1403 1{.0E-25 | 0.1906 1.0E-25 | 0.2499 1.0E-25 !
H,avg:ate-sol/mol | 180, 9 { 250.3 i 333.5 |
H,avy: atw-s3/mol I 3.26E-03 1 | 4 31E-03 1 I 6.01E-03 1 |
Hyavg: KPa-ed/mol | 0. 3303 | 0. 4569 | 0, 6088 l
CV, r (std/mean] I 0.63 I S.64 | 3.6 i
COV, both replic. | — } — i — i
Observations (1) { 0. 1403 | 0. 1860 1 0. 2334 |
{at-ad/u3] (2) } 0,13% | 0.1783 | 0.2599 |
(3 | 0. 1414 [ 0. 2031 | 0. 2400 |
(4) | 0. 1402 | 0. 1949 | 0.2462 |
! | i |
Injection: 1 | 502780 | 692840 1 993870 {
(Peak Areal (2) i S04550 | 727200 | 961960 |
(3) i 1780800 | 2124200 | 2551400 i
“w 1787700 i 2173100 i 2512900 |
- | | | |
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{1-fug-86 Results Summary (continued

Temperature 4 Temperature 35

RN Number —) l 70 J 2 |
[ | f
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 I
| | [
Group No. i 15 | 15 |
Component 1D i 113 ! 113 |
Temperature (C) | 3. 15 | 30 |
Low Vol (ml) | k- { 30 |
High Vol (ml) | 210 | 210 |
System Vol (sl) | 250 } 250 l
i | 1
Hyavg: atw-s3/m3 | 0.3220 1.0E-25 1 0.4237 1.0E-25 !
H,avg:ate-sol/mol | A37.4 i 585. 1 |
Hyavg: atead/mel | 7.886-03 1 I 1.05E-02 i |
Hyavg: iPa-u3/mol | 0. 7986 | 1.0680 |
COv, r (std/mean] | 29 1 228 |
Cv, both replic. | — | — |
Observations (1) | 0. 3217 ) 0.4188 |
(ate-u3/m3] (2) | 0.3337 | 0. 4346 |
| 0.3103 [ 0.4129 |
4 1 0, 3221 | 0. 4285 [

| | | :
Injections (1) | 1192500 i 1487300 |
{Peak Areal (2) | 1165400 i 1473000 |
3 1 2637500 [ 2761100 !
4 | 2575300 | 2692400 1
[ | |

ANALYSIS COMPLETED ...

Temperature Regression Parameters:

# OF POINTS = 3
SLOPE = -5.0E+03
Y-INTERCEPT =  1.2£401

R-SQUARED = 0.99%

141




£2-300°¢

b666'0 ='bS—) uboy -

£C—-30G6'¢

[/1] ‘eanjeuadwia} jpoo.dioay

¢0-30¥'¢

¢0-30¢°¢

DIOP |MUBUIIIEdXT 0

€0-302'%

00°L-

089~

099-

Oov'9-

09~

009-

08'G-

09'G6~-

ovr'G-—-

0Cc'G—
00'G-

010 4
09'v-

~ o v—
. 0zt~

00tv-

08¢-
09¢-

€11 jusuocwo)

101d NOISSJH93d dxNIVEIdNTL

[low/gw-—wio] ‘(uoisuoyn s,Auus) Du7

142




yuny Jaden A ywij aamc v Ernopy
[D ‘Bap] ‘euryoiaduwe)
0F o¢ Ol C
1 1 1 L !
2
v
o -
Ia
9
8]
A
v -
0O
T4
—
v
O
[

1l jusuocwo?)

1531 3FONIUIINOD %C6

O

0090

oL0o

0ocn

0o£ 0

01 R0)

0S¢0

[‘wig] “yuoisuon s,Aiusep|

143




v

$666°0 ="bs—J b3
[0 Bap] ‘surjpiadwe)

oY 0¢ ol

| 1 1 1 | 1

DIOp |DjUBUILIBdX]

000
f OoL0o
— 00O
— Ot'0
— OF0
~ 0G0
— 090

— 0L°0

080

acuapyua) %56 ‘¢l jusuodwo)

1S41 AONAAIINOD NC ._mmqm_mﬁm

O

[-wwn@] ‘yuoisuo)n s Aiua||

144




86—Nov-86 Results Summary for Component 14
Telberature { Tewperature 2 Temperature 3

RN Number —) 1 2 | 2 i 3 |
{ { | | e

REPLICATE —) ! No. | No. 2 No. | No. 2 | No. 1 No. 2 I

| [ | i

Group No. | 4 | 4 | ) !

Component 1D | 14 | 14 l 14 |

Temperature (C) { 19 | 14.9 | 9.1 |

Low Vol (ml) | % | &4 I Fon) I

High Vol (ml) | 285 | 285 ! 25 i

System Vol (ml) | 258 i 258 | 259 |

| | i |

Hyavg: atm-s3/m3 | 0. 1641 1.0E-25 | 0.2083 1.0€-25 | 8.23%5 1.8E-25 !

H,avg:ate-sol/mol | 211.6 | 273.2 | 307.9 !

Hyavg: ate-m3/mol |  3,81E-03 i | A9%E-3 { I S.S%E83 | {

Hyavg: kPa-s3/wol | 0.3863 | 9.43988 I 6.5621 !

COV, r (std/mean] i 5.5 1 7.83 | 2.61 |

Observation: (1) \ 2. 1626 ! 8, 2285 1 e.2276 {

[atwe3/03] (2) ! 0. 1746 | 0,209 ! 0.2374 |

(%3] i e, 1537 | 9. 2064 | 9.2238 !

(4) | 9. 1654 | . 1887 | 0.2334 |

| | | |

Injections (1) | 842030 | 128550 | 1387400 I

(Peak freal (2 | 816379 i 1132390 | 1372609 |

(3) | 2983400 | 33963 | 3915008 1

(4) i 2787798 | 3583900 | 3816500 |

| | | I
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96-Nov-86 Results Summary (continued
Temperature 4 Temperature S
RUN Number —) l 3 l 3
| |
REPLICATE ) i No, 1 No. 2 I No. 1 No. 2
! |
Group No. | 4 | )
Component ID | 14 | 14
Temperature (C) i e | k|
Low Vol (ml) | &S i S
High Vol (ml) | 285 | %
Systen Vol (ml) | &0 1 259
| [
Hyavg: ate-u3/ad | 9.2623 1,06-25 | 6.3246 1.0E-25
Hyavgsate-mol/mol | 356.2 | 448.3
Hyavg: ate-ea3/mol | 6,42£-3 { | 8.00E-93 1
Hyavg: kPa-s3/mo]l | 8.6583 I 8.8183
Cov, r (std/wean] | e.60 | 1.34
COV, both replic. ! —_ 1 —_—
Observation: (1) | 8.2625 1 9. 3261
(atwu3/n3] (@) | 9.2630 | 6, 3298
3) ! 6.2616 l 8. 3195
@ 1 0.2641 [ 8.3232
| |
Injection: (1) l 1464909 | 07258
{Peak Area] (2) | 1468000 | 2044100
3 3796800 i 4626109
(4) | 732N l 4592600
| 1

Temperature Regqression Parameters:

§ OF POINTS

SLoPE

Y-INTERCEPT

R-SQUARED
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6-Nov-86 Results Susmary for COlpdnentls
Temperature | Temperature 2 Temperature 3

AN Nusber —) i 2 | 2 I 3 {
| [ | i
REPLICATE —) I No. 1 No. 2 | No. 1 No. 2 No. 1 No. 2 !
| I | |
Group No. { 9 | 9 t 9 {
Component (D | ] ] 15 { 15 i
Temperature (C) | 19 | 15 | ] I
Low Vol (sl) | 21 I 21 { (4 |
High Vol (ml) | o8t [ oot | 201 !
Systes Vol (ml) I 20 i 50 | 2 |
{ | | [
Hyavy: ate-u3/m3 | 0.1421 1.06-25 I 9.1643 1.0€-25 | 9.1879 1.9€-25 |
H, avg:atewol/wol | 183.2 1 215.6 [ 250.8 i
H,avg: ate—al/wol I 3.3€-83 i | 3.88E-43 { 1 452693 { ]
H,avg: iPa—u3/mol | 0. 3345 i 0. 3936 | 9.4579 {
vV, r (std/mean] | .59 | 6.3 | 4,83 {
COV, both replic. l. — | ——— { ——— {
Gbservation: (1) | 2.1397 1 8. 1518 | 9.1933 |
{atw-n3/a3] (2) | 6. 1431 ( 0. 1626 1 9.1976 |
-(3) ( 0. 1410 | 0. 1657 | 0.1783 i
4) ] 0. 145 | 61771 l o. 1823 [
| { ! [
Injection: (1) { 423040 | TR2750 i 670850 [
(Peak Areal (2) i 425758 | 582370 | 637720 l
{3) I 1661000 ( 2066400 ( 2163500 |
(4) ] 1638008 { 1983500 | 2133509 I
| | | I
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6-Nov-86 Results Summary {(continued
Temperature 4 Temperature 35
RUN Nusber —) | 3 [ 3
I l
REPLICATE —) | No. No. 2 | No. | No. 2
| I
Broup No. | 9 | 9
Cosporent ID | 1S 1 15
Temperature (C) | -] | 30
Low Vol (ml) | 21 i 21
High Vol (ml) | 201 I )
Systea Vol (ml) | s | s
] {
Hyavg: ate-ed/ed | 0.2156 1.0E-25 | 0.2895 1.%€-25
Hyavg:ate-wol/mol | 2%2.8 I 399.7
Hyavgs ate-a3/wol |  §5,28E-83 1 | 7.2€-43 1
Hyavg: kPa-sd/wo]l | & 5345 i e, 7297
CV, r [std/mean] | 472 | S.24
COV, both replic. | — | —_—
Observation: (1} | .29 1 8. 2965
(ateu3/a3} (@) | 9.2258 | 8, 3067
3 | 0. 2056 | 0.2726
4 | 0. 2083 [ 8. 2821
| |
Injection: (1) | 704839 1 984348
{Peak Areal (2 | 668700 | 928310
3 1 2073300 | 2385500
“4 | 2056000 | 2329809
| |

Temperature Regression Paraseters:

§ OF POINTS
SLOPE
Y-INTERCEPT

R-SQUARED

-3.2£+83

3. 5E+00

8.9%77
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06-Nov-86 Results Susmary for Conpdnentlﬁ
Tesperature 1 Temperature 2 Tesperature 3

RUN Nusber —) | i1 | 18 I 1 i
| 1 ] !
REPLICATE —) ! No. 1 No. 2 | No. 1 No. 2 | No. 1 No. 2 |
{ { ] |
Group No. [ A [ 4 i 4 [
Comporent 1D 1 i6 1 16 | 16 !
Temperature (C) i 10 | 14.9 | 2.1 {
Low Vol (ml) | e | -] | a5 |
High Vol (ml) | 205 | 205 | s I
Systes Vol (ml) | 250 I & | 250 i
l | | |
Hyavg: ate-u3/u3 I 8.2573 1,%-25 I 8. 3454 1.06-25 | 9.4072 1.0€-25 I
Hyavgeatwwol/mol | 331.8 i 453.1 | 543.8 I
Hyavg: ate—w3/mol |  5.98E-43 t | 8.16E-43 1 | 9.80e-43 1 I
Hyavg: iPa-w3/mol | 0, 6258 | 0.8272 | 9, 9928 |
CV, r [std/mean] I 6.82 | 2.% | 53.81 |
CV, both replic. 1. — | — 1 — I
Observatioms (1) 1 8. 2758 | 8.3132 l 9,2333 1
lateu3/a3] (@) | 9.2623 | 8. 3299 | 0.2849 I
{3 i 8.2519 ! 8, 3693 | 8.6279 i
{4) i 9.2393 | 9, 3781 l 9. 5625 I
| ' | | 1
Injection: (1) i 3400 | 877 | 4370 |
(Peak Areal (2) | 3206 i 459 | 8664 I
(3) ! 8432 | 11R | 12154 I
(4) i 8774 1 11e44 I 13165 !
l i | |
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#6-Nov-86 Results Sumsary {continued
Temperature 4 Temperature 5

RN Nusber —) i 12 | i1 i
| | | )

REPLICATE —) | No. | No. 2 | No. 1 No. 2 |

I | i

Group No. | 4 i 4 I

Component 1D | 16 | 16 |

Temperature (C) i 25 | k] |

Low Vol (ml) ! -] I 25 |

High Vol (ml) | 205 | <] |

Systes Vol (ml) | 258 | 58 |

| | |

Hyavg: ate-a3/a3 i 8.5257 1,8€-25 | . 7479 1.0€-25 |

H,avg:atm-wol/mol | 713.9 ] 1832.7 t

Hyavg: atm-83/wol l 1, 29602 { ! 1. 86E-82 1 {

H,avg: WPa-sd/mol | {.303 | 1.8852 !

CV, r [std/mean] | 5. 52 l 3. 67 !

COV, both replic. ! —_— | —_ I

Observation: (1) i 2.5611 | 0. 8006 |

{ateu3/u3] (2) | 8.3319 | .75 |

(3) i 2. 5184 | 8. 7429 |

(4) | 9. 4913 i 9.6971 |

| | |

Injection: (1) | 10118 | 17093 |

[Peak freal (2) ! 555 | 16186 |

(3) i 15403 { 20084 |

L)) | 16810 | 21040 i

| | |

Temperature Regression Parameters:

§ OF POINTS = S
SLOPE = -4.TEH3
Y-INTERCEPT = 1. 1E+8i

R-SQUARED = 0. 9840
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%6-Nov-86 Results Summary for Component 17
Tesperature | Temperature 2 Tesperature 3

RUN Nusber -—) | 16 | 14 l 15 |
| i | |
REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 | No. 1 No. 2 |
l | l |
Group No. | 4 | 4 | 4 (
Component [D | 17 I 17 | 17 ]
Temperature (C) ! 18 t 14.9 l 28.1 |
Low Vol (ml) ] 30 | 39 1 k'] |
High Vol (ml) i 210 | 210 | 218 |
System Vol (ml) ! 258 | 258 I 258 I
! | | |
Hyavg: ate-u3/u3 1 0. 1599 1.0€-25 | 0.1776 1,0€-25 1 9.2092 1.8€-25 I
Hyavg:atewol/mol | 194.6 | 233.9 I 279.4 !
Hyavg: atee3/mo]l | 3.51E-93 1 1 4,20-93 { I 5833 1 |
H,avg: kPa-s3/wol | 8. 3552 i 8. 4253 i 9.5100 |
Cv, r [std/mean] | 1.68 | 2.8 ] 3.61 i
COv, both replic, I —— { — i —— {
Dbservation: (1) | 8. 1518 1 9. 1827 | 8.2126 |
(ateu3/03] (2) [ 9.1538 | 8.1779 | 9. 2006 |
{3) | 9, 1480 l e.1772 | 8.2178 |
4) | 8. 1499 i 8. 1724 | 6.2056 I
! I i ! I
Injection: (1) | 128310 ! 205480 I 256869 |
(Peak Areal (2) | 126690 | 292090 | 268430 {
(3 | 437310 | 636850 | 731090 !
(4) | 434460 | 645260 I 755368 I
] | 1 ]
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86-Nov-86 Results Summary f(continued

Tesperature 4 Temperature §
RUN Nusber -—) 1 17 | 15
} |
REPLICATE —) | No. 1 No. 2 I No. 1 No, 2
1 |
Sroup No. I 4 | 4
Component ID I 17 i 17
Tesperature (C) | 23 { 38
Low Vol (ml) | k) | k)
High Vol (ml) | 210 l 210
Systes Vol (ml) | e ) | 250
I l
Hyavg: ate-s3/uld | 0.2281 1.0E-25 I 9.3097 1.0E-35
H,avg:ate-sol/mol | 309.8 i 421.7
Hyavg: ate-s3/wol | 5.58E-43 1 i 7.7%-93 1
H,avg: kPa-s3/mol | . 5659 | 8. 7807
CV, r {std/mean] | 1.97 | f.12
CIvV, both replic. | — I —
Observation: (1) | 0. 2268 1 0.3087
(ate-83/m3] (2) | e.2228 | 83139
3 | 9.233% | 9, 3856
4 | 9.229 | 0.3107
l |
Injection: n 1 259599 ! 433000
(Peak Areal (2) i 264830 | 430250
{3 | 11738 | 983360
(4 | 719220 I 972920
| 1

— eame mrn e amm mme m— wve wem e R e mn e mm— o e e e e e e am  wn  mmm —

Temperature Regression Parameters:

§ OF POINTS = 5
SLOPE = -3.2E+3
Y-INTERCEPT =  5.6E+00
R-SQUARED = @. 9682
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86-Nov-86 Results Summary for Component 18
Tesperature | Temperature 2 Temperature 3

RN Number —) I { | 1 I - |
{ | | |—

REPLICATE —) | No. 1 No. 2 | No. 1 No. 2 | No. 1 No. 2 |

| | | !

Group No. i S i ] | 5 |

Component 1D ! 18 1 18 1 18 !

Temperature (C) l 19 ( 1S { 2.2 |

Low Vol (sl) | Fer] { e | 5 |

High Vol (al) | o] i 205 | 205 |

System Vol (ml) | 20 [ 250 I 250 I

! | f i

Hyavg: atwud/m3 | 0.1583 1,0€-25 I 9.1920 1.06-25 | 0.2340 1.0E-23 {

H,avg:atasol/mol | 204, 1 i 2%.1 | 312.7 |

Hyavg: ata-u3/mol i 3.686-43 1 I 454603 1 | 5.63E-23 1 !

H,avg: kPa-u3/mol | 9.3726 | 8. 4601 | 8.5708 {

IV, r (std/mean] | 2.43 | 2.66 | 1.9 |

COV, both replic. I —— | — | —_ {

Observations (1) | 9. 1638 ! 0. 1946 | 8,239 I

(atwu3/w3] (@) | e. 1588 | 8.1978 } 90,2339 |

(3) | 8. 1577 | . 1864 | 0.2340 l

(4) | 8. 1536 | 8.18% | 90,2285 1

| i | |

Injection: (1) i 1638500 I 1825969 | 2181000 !

[Peak Area] (2) I 1689100 I 1779709 | 2149300 I

(3) | 5642600 | 5673709 l 5965309 !

(Y | 5724909 ! 5619900 | 6254900 i

| | | |
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- 96-Nov-86 Results Summary (continued
Temperature 4 Temperature S
o N Nusber —) | 2 | 3
i |
REPLICATE —) | No. | No. 2 1 No. 1 No. 2
| |
Sroup No. | 5 | S
Component ID i 18 | 18
Tesperature (C) | 24,9 | 2.9
Low Vol (ml) | Fe] i e ]
High Vol (ml) I 205 i 5
System Vol (ml) I bt | &S5
| |
Kyavg: ate-s3/u3 | 8.2556 1.0€-25 | 8.3122 1.9€-25
Hyavg:ate-nol/mol | 347,08 I 438.9
Hyavg: atw-u3/mol I 6.25E-03 i I 7.76E-43 1
Hyavg: Pa-ad/wol | 0.6334 | 8.7867
COV, r [std/mean) | .21 | 2.82
COV, both replic. ! —— | —_—
Observation: {1} | 8.25% 1 0. 3204
{atwu3/w3] (@ | 8.2572 | 8.31%
(&) I 8.2540 | 0, 3051
4 | 9.2522 | 9, 3049
| '
Injection: (1) | 2788800 I 3695300
[Peak Areal (@ | 2753600 | 3576109
3 1 7254909 | 8351909
4 | 7288200 | 8371900
| !

Temperature Regression Parameters:

# OF POINTS
SLOPE
Y-INTERCEPT

R-SQUARED

~3.1E+83

5. 5E+00

8. 9930
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26-Nov-86 Results Susmary for Component 19
Temperature | Temperature 2 Temperature 3

RN Number -—-} | S | 5 | 6 i
| | | !
REPLICATE —) | No. 1 No. 2 | No. | No. 2 | No. | No. 2 I
I i l |
Group No. | 3 I 5 | 5 {
Component [D i 19 | 19 | 19 |
Tesperature (C) i 10 | 15 [ 28.2 {
Low Vol (ml) | 23 | 25 1 e !
High Vol (ml) | 285 i 205 | 205 [
Systes Vol (ml) | 2R | 250 | 25 !
i i | |
H,avg: atw-s3/m3 | 9.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>